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ABSTRACT 

As a new member joining the technology family, active video games have been developed to promote physical exercise. 
This working-in-progress paper shares an ongoing project on examining the basic motor abilities that are enhanced 
through participating in commercially available active video games. 
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1. INTRODUCTION 

Active video games (exergames), as the latest wave of video games, have not been around long. However, 
they have already exerted a huge behavioral impact on consumers and attracted devotees of all ages, from 
toddlers to grade schoolers to grown-ups. 

Active video games have been introduced as a technology tool that has health benefits (Staiano & Calvert, 
2011). By combining videogames playing and being physically active, motivation of participants have been 
reported to steady high for both relaxation and achievement (Pasch, Bianchi-Berthouze, van Dijk, & Nijholt, 
2009). Mimicry of movements, proprioceptive feedback, as well as physical challenge, was recommended by 
researchers to make the commercial product more welcoming. It is the purpose of this pilot study to examine 
the true impact of active video game playing on basic motor abilities. 

Are movements required to complete active video games participation serving the purpose of being 
physically active at the same time advancing motor skill development? Few studies in the current research 
literature have examined the efficacy of the solution provided by the game industry. With the available 
exergames out in the market, no evaluation, to our knowledge, has been conducted on the physical abilities 
these games were designed to promote. 

Nintendo Wii was one of the first company to introduce exergame concept in the 80 ’s (Burnham, 2001), 
then the PlayStation and Kinect game consoles advanced the physical involvement in playing the games by 
using user’s own body as the controlled (Witherspoon & Manning, 2012). What fundamental motor skills 
have been improved by playing active video games remains unanswered. To be able to make the best out of 
the games handy to young consumers, knowing how much and what improvement that active game playing 
can have in fundamental motor skills, is the impetus for an evaluation system to be in place. This piece of 
information is also critical to teachers and parents to have when designing the best curriculum in school for 
students and/or setting up an environment at home that is most beneficial for children and youth at a 
particular developmental stage. 

Purpose of this project was to examine the different physical abilities that can be enhanced by active 
video games out on the market. More specifically, perception from users will be collected to answer the 
research question of what physical abilities are enhanced by the exergames commercially available. 
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2. LITERATURE REVIEW 

Current literature presents evidence in supporting and against the use of technology in promoting physical 
activeness. Supporting research emphasizes the inclusion of all age group and performance level by 
technology, as well as the valiance of weather condition, geological location, a buddy to play with, and so on. 
Benefits for kids from playing active video games have been reported in improving eye-hand coordination 
(Hotz, 2012), visual and attentional skills such as memory (Boot, Kramer, Simons, Fabiani, & Gratton, 
2008), and tactics and strategy (Glass, Maddox, & Love, 2013 and Queen Mary, 2013). Active video games 
are also found to help increase energy expenditure and movement for children (average of 12 years old) 
( Lanningham-Foster, Foster, McCrady, Jensen, Mitre, & Levine, 2009). Energy expenditure is significantly 
higher for those users who are engaged lower body movement compare to upper body engagement (Biddiss 
& Irwin, 2010). Moreover, over-weight children (10-14 years of age) can benefit from participating in active 
video games (Maddison, Foley, Mhurchu, Jiang, Jull, Praparessis, Hohepa, & Rolgers, 2011). 

Contrarily, arguments can be found in the current research literature against the use of video games since 
they are associated with the inappropriate use of games, such as, one of the video games that engages killing 
(Salbella, 2013). Virtual games presents the user a special conditioning to be desensitized from less 
physiological aroused by real violence prone to getting into violent behavior as a result (Carnagey, Anderson 
& Bushman, 2007; Anderson & Dill, 2000). Moreover, participants (11 year olds) of active video games 
reported to have increased energy expenditure not at the level of recommended standard of 60 minutes of 
daily moderator (White, Schofield, & Kilding, 2011). 

Divergent to the cognitive enhancement by playing video games and active video games, studies to 
examine how motor skills are enhanced are scarce (Delgado-Mata, Ruvalcaba-Manzano, Quezada-Patino, & 
Gomez-Pimentel, 2009). The limited effort has been put in the area of game designing to foster gross and fine 
motor skill development. Impact of commercially available exegames on the motor skill development has not 
been studied. 


3. METHDOLOGY 

In evaluating active video games, very limited literature can be found to have probed into the exact physical 
abilities enhanced from participation. As a remedy for this absence, this pilot survey study is designed to 
include basic physical abilities and see if any of the abilities are strengthened by exergames commercially 
available in the market. 

Eleven fundamental motor skills recommended by the Department of Education from Victoria were used 
for survey development for this project. Specifically, the fundamental motor skills included are catch, kick, 
run, vertical jump, overhand throw, ball bounce, leap, dodge, punt, forehand strike, and two-hand side-arm 
strike. 

Participants, a voluntary convenience sample, were college students with junior or senior status majoring 
in Kinesiology and have had at least one course of training in movement evaluation. They were asked to self- 
report and comment on the motor abilities built by engaging in active video games from their own 
experiences. 


4. FINDINGS AND DISCUSSIONS 

Fifty-eight active video games (AVG) were evaluated by 25 participants (15 male; 9 female). Each 
participant was asked to pick the active video games that they were familiar to play with. Out of the 58 active 
video games reported, 12 were eliminated at the final evaluation due to either a non-active in nature, i.e. 
NBA 2K12; a mobile application such as Julian Michael Fitness; or a hand-held DS such as Winter Sports 
Feel the Spirit. 

Forty-six of the different AVG came from three main manufactures, Wii (Nintendo), X-Box (Microsoft), 
and PlayStation (Sony). Of the 46, 19 were Wii games, 14 X-box 360, and 5 PlayStation games. At the same 
time, there were 5 that were double dipped in either Wii and X-box or X-Box and Playstation. 4 games were 
triple dipped in all three forms. 
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Of the 11 evaluated basic motor skills, 19 Wii games had a range of 1-11 and an average of 4.157 
inclusion of the basic motor skills. The games that are with the best inclusion was Wii Fit. 

X-box had a smaller product pool evaluated with a range of 0-10 and an average of 4.785 basic motor 
skill inclusion. The game that had the highest rate in basic motor skills covered was Kinect Sports. 

Playstation had only 5 games and a range of 0-6 and an average of 2.8 basic motor skills covered of the 
1 1 basic motor skill mentioned. 

Four double dipped games had a range of 2-5 and an average of 3.75 of the basic motor skills included, 
while 4 tripped dipped games had a range of 3-10 and an average of 6.25 inclusion of the 11 basic motor 
skills. See Table 1 below for detailed statistical description. 

Table 1. AVG Information And Evaluation 


AVG 

Number of Games 

Range 

Evaluation 

Ave # of Basic Motor Skills Included 

Highest # Covered 

Wii 

19 

1-11 

4.157 

Wii Fit (11) 

X-Box 

14 

0-10 

4.785 

Kinect Sport 10) 

PlayStation 

5 

0-6 

2.8 

Mortal Kobat (6) 

Double Dipped 

4 

2-5 

3.75 

Fifa2014 (5) 

Triple Dipped 

4 

3-10 

6.25 

NFL training camp 

GO) 






Development of a particular basic motor skill was also evaluated. Leap, dodge, and over hand throw were 
included in a little over half of all evaluated commercially available active video games with 56.5%, 54.3%, 
and 50% respectively. Ball balance and forehand strike were evaluated to be included in 45.7% of all games 
while run and two-hand strike were included in 43.5%. Catch, kick, vertical jump, and punt were found to be 
at the lowest rates of inclusion, 26%, 21.8%, 39.1%, and 23.9% respectively. Table 2 presents the inclusion 
percentage of the basic motor skill in AVG. 

Table 2. Inclusion percentage of the basic motor skills in AVG 


Basic Motor Skills 

Inclusion Percentage in the 46 AVG (%) 

Catch 

26 

Kick 

21.8 

Run 

43.5 

Vertical Jump 

39.1 

Overhand Throw 

50 

Ball Balance 

45.7 

Leap 

56.5 

Dodge 

54.3 

Punt 

23.9 

Forehand Strike 

45.7 

Two-hand Strike 

43.5 


It is interesting to notice that Wii Fit has showed an inclusion of all 1 1 basic motor skills in designing of 
the game. The commercial market definitely needs a push in the direction of including all basic motor skills 
to enhance a true benefit from a balanced basic motor skill design to correct the current impact of temporary 
energy expenditure that do not sustain due to drop out of the participants (Barnett, Certain, & Baranowski, 
2011 ). 
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5. CONCLUSIONS 

The findings from this pilot study have shown trends of basic motor abilities enhancement through active 
video games playing. This pilot study is an initial effort of an on-going project to study the impact of 
commercially available active games, and sport specific video games on the learning of that sport skill. As a 
final product of this project, an evaluation system for commercially available active video games to foster 
effective learning/practicing of a particular skill in active game users will be designed and developed. 
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